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Abstract A new necessary and sufficient condition for the soundness of workflow model is pres-
ented based on the Petri Nets modeling techniques in this paper. Some properties, such as the ex-
istence of P-invariant and the cover sets of the WF-net places are analyzed and verified. A poly-
nomial algorithm of workflow model decomposition based on P -invariant is presented, and then
the Generalized WF-net(GWF-net) is defined. A new time performance analysis method to GWF-
net is set up that the decomposition algorithm and moment generation function unite. Compared
with other exponential algorithms, the method can get over the shortage of the search method and
reduce consumedly decomposition complexity of the workflow net, and the algorithms has the ad-
vantage that its form is simple, understandable easily and the operation is easy very much. The
results provide a new method for workflow system analysis and verification, and can also effec-
tively reduce the analyzing complexity of the workflow systems, and it is important to analyze the
ability to deal with the business process of workflow system, and improve the efficiency for work-
flow system to deal with the business process. The usability of the research results in this paper

is illustrated by an example.
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Background

Workflow model is the formal representation of a busi-
ness process in a form that supports automation fully or in
part. As a key for workflow management to achieve high ef-
ficiency, the methods of workflow modeling, analysis and
optimization have attracted many researchers. Petri nets are
well-known formalism for describing concurrent discrete
event dynamic systems. Abundance of qualitative and quanti-
tative analysis techniques, formal semantics, and local state-
based system description, are three good reasons to use a
PN-based workflow management system. Time Petri net

(TPN), Colored Petri CPN),
(SPN), Fuzzy Petri net (FPN), and Hybrid Petri net.

Stochastic Petri net
Most

net (

of researches focus on the process soundness and workflow
performance. This work presents a polynomial decomposition
algorithm based on Petri net invariants and aims to overcome
the above shortcomings: Loss of resource information, and
explosion of a state space. The proposed algorithm is a new
simplification strategy that decomposes a complex and sound
WF-net to simple subnets that well describe business cases.
This work is partly supported by the National Basic
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